In large-scale emergencies social media has become a key source of information for public awareness, government authorities and relief agencies. However, the sheer volume of data and the low signal-tonoise ratio limit the effectiveness and the efficiency of using social media as an intelligence resource. We describe Australian Crisis Tracker (ACT), a tool designed for agencies responding to largescale emergency events, to facilitate the understanding of critical information in Twitter. ACT was piloted by the Australian Red Cross (ARC) during the 2013-2014 Australian bushfires season. Video is available at: https://www.youtube.com/watch?v=Y-1rtNFqQbE
INTRODUCTION
The rapid and pervasive use of social media in multiple platforms enables accessing and sharing information ubiquitously. In recent years, Twitter has emerged as the most popular form of microblogging and a powerful medium for communication as well as the source of information particularly during natural disasters. Studies [3] have shown that the use of Twitter has increased drastically during and immediately after natural disasters, and it enhances the situation awareness [7] via transmitting vital information in real-time. For instance, the effect of Twitter for the Great East Japan earthquake and the subsequent tsunami in the city of Tohoku in 2011 shows a strong correspondence between emergencies as mentioned in Twitter data and emergencies as handled by different organisations [4, 2] . It is also shown that Twitter provided vital information and knowledge for the citizens of Tsukuba as a back-channel while many of the lifelines were not functioning effectively [4] . In another study, Starbird and Palen [6] examine the more effective role of retweets (RT@) for information propagation in a mass emergency.
The primary problem with using social media in critical situation such as disaster management is the presence of noise as spam and misinformation (both intentional and unintentional). Additionally, in most natural disasters, the volume of Twitter data becomes exceptionally high. It is an overwhelming task for humans to sift through this large amount of data to find any actionable information. This highlights the need for automated approaches for analysing such data in this domain.
Although analysing social media in the domain of disaster management has been studied in the literature [1, 5] , the issues of automated and real-time monitoring and visualization of important features of large volumes of tweets have not been properly addressed. In this demo, we present Australian Crisis Tracker (ACT) which operated as a pilot during the 2013-2014 bushfires season at the Australian Red Cross (ARC) -Emergency Operation Centre (EOC). Our main focus in developing ACT is to minimise the visual clutter of the high volume of data and provide the end-users with important and essential information about the unfolding event. Figure 1 shows the ACT system for ingesting, analysing and correlating Twitter and Instagram data for disaster management. The principle source of data in ACT is the tweets collected from the Twitter Streaming API by the "Feeder" module. The "Feeder" tracks relevant Twitter accounts for disaster management such as emergency services, Non-governmental aid organisations and news media, as well as a set of keywords associated with natural disasters, such as flood, fire, bushfire, hurricane, ambulance, etc. The "Parser" then filters out the irrelevant tweets such as spam, jokes, songs, etc., collects relevant metadata from the incoming tweets, and stores them in a database. "Clusterer" then groups relevant tweets which form events. Next, the "GeoTagger" and the "Category Tagger" implement more complex methods to determine the geolocation of the event as mentioned in the Tweet and the category of the events. Finally, "Media Finder" searches and extracts relevant images from Instagram using the content, location and category of the events. At the end of the pipeline, the analytics is presented in the "User Interface" designed specifically for the ACT framework.
AUSTRALIAN CRISIS TRACKER (ACT)

Interaction and Analytics in ACT
This section describes the interaction and analytics available in ACT. The ACT user interface is designed as a single web page application to allow users to interact with the Twitter and Instagram information pertaining to events of interest to the user. As shown in Figure 2 , the left hand side bar serves the purpose of displaying a set of events in a list based on the current filter criteria. Users have the choice either to explore the events or to explore the individual tweets of the known sources, such as "Agencies".
The event tab allows following functionalities: (i) specifying a category, (ii) specifying a keyword search, and (iii) toggling between events with and without geo tags. The latter function is designed to specifically consider the geolocation of the events. For example, if the events are geotagged, the bounding box of the map acts as a geographical filter on the event data, while the events are not geotagged, the filtering ability is restricted to time, keyword and category only. An additional filter is also set to specify the historical range on the right hand side of the map. This allows exploration of historical events information. The bottom of the map contains a word cloud which presents the user with a quick snapshot of trending terms pertaining to the current selection.
In addition to the above features, clicking on either an event in the sidebar or a marker on the map brings up an event dialogue box containing three tabs: event content (each tweet where the text content is unique for the event), related events (similar in terms of geospatial location, time of the event and categorisation) and event media (images from twitter and Instagram).
ARC Feedback
Despite the relatively sparse utilisation of ACT by the ARC during the bushfire season, they provided unique feedback on the operation of ACT for disaster management. Initial versions of ACT employed a "profanity filter" in order to remove explicit content, but ARC recommended to capture the anger typified by expletives due to their principle interest on psycho-social aspects of disaster management. ARC also strongly welcomed the improvement to include relevant images. The initial version of ACT featured "disaster" icons on the map on for any event detection, but ARC perceived a risk that the map with a large number of icons could be misconceived in a time of crisis, particularly if it is distributed to the individuals not educated in the tool. The final improvement requested by the ARC was to augment ACT UI to allow its use in a "dashboard" fashion in addition to an interactive tool.
In response to the above suggestions, we have enhanced ACT with more features: (i) "Sentiment analysis" on the tweets and events for capturing anger and frustration phrases, (ii) MediaFinder module to augment events with images from Twitter and Instragram, and (iii) analytics available as APIs to enable usage of ACT in a command center "dashboard".
CONCLUSION AND FUTURE WORK
This demo presented an automated framework, named Australian Crisis Tracker (ACT), for real-time social media data analysis for natural disasters. By utilising a combination of categorical and location-based filters, the system is able to detect the tweets and images related to similar events, which provides the users with the interface to drill down to the insight rather than looking into an isolated tweet or image. Moreover, ACT provides an interactive visualisation platform for the users to explore the events. The overall goal of the system is to minimise manual effort in extracting relevant information from social media data to accelerate the required recovery actions during the natural disasters. We plan to extend the ACT framework to be applicable in any general domain besides natural disasters and make it accessible via both web and mobile platforms with personalised customisations.
